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Epitome 

(57) [Abstract] 

[Technical problem] When the motor for disk rotation hung up in an optical disk regenerative apparatus, it was 
difficult to stop for a short time. 

[Means for Solution] After changing into the condition of not driving in order to stop DC motor 2, the polar 
electrical potential difference which applies brakes to DC motor 2 electrically is supplied intermittently. Back 
EMF generated on a motor at the period which does not supply brake driver voltage is detected, the polarity of 
this back EMF is judged with a comparator 11, and the hand of cut of a motor 2 is judged. A motor 2 begins to 
rotate to hard flow, and a brake drive is sometimes terminated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Are the approach of carrying out halt control of the DC motor, and the braking electrical potential 
difference which has the polarity which can brake said DC motor electrically is intermittently supplied to said 
DC motor. Detect the polarity of back EMF of said DC motor of the period when said braking electrical 
potential difference is not supplied to said DC motor, and said direct-current motor rotation direction is 
judged. The direct-current-motor-control approach characterized by suspending supply of said braking 
electrical potential difference when said direct-current motor rotation direction is reversed in a halt control 
period. 

[Claim 2] Equipment for carrying out halt control of the DC motor characterized by providing the following The 
intermittent braking electrical-potential-difference supply means for supplying intermittently the braking 
electrical potential difference which has the polarity which can brake said DC motor electrically to said DC 
motor A hand-of-cut judging means to detect the polarity of back EMF of said DC motor of the period when 
said braking electrical potential difference is not supplied to said DC motor, and to judge said direct-current 
motor rotation direction The control means which stops supply to said DC motor of said intermittent braking 
electrical potential difference when it judges whether said direct-current motor rotation direction was reversed 
and said hand of cut is reversed during the halt control period of said DC motor 

[Claim 3] The DC motor for being a disk regenerative apparatus for reproducing said digital data from the 
record-medium disk with which the digital data is recorded with clock information, and rotating said disk, The 
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drive circuit of said DC motor, and the signal transformation means for reading the digital signal accompanied 
by said clock information in said disk, A separation means to separate said digital data and said clock 
information from the output of said signal transformation means, A malrotation condition judging means to 
judge the malrotation condition of said motor based on said clock information separated with said separation 
means, A back EMF detection means to detect back EMF of said motor, and a hand-of-cut detection means to 
detect said motor rotation direction based on the output of said back EMF detection means, It connects with 
said malrotation condition judging means, said hand-of-cut detection means, and said drive circuit. When 
stopping said DC motor based on the judgment of the malrotation by said malrotation condition judging means 
Said drive circuit is controlled to supply intermittently the braking electrical potential difference which has the 
polarity which can brake said DC motor electrically to said DC motor. The disk regenerative apparatus 
equipped with the braking control means which controls said drive circuit to judge that said direct-current 
motor rotation direction was reversed based on the output of said hand-of-cut detection means during a halt 
control period, and to terminate supply to said DC motor of said braking electrical potential difference. 
[Claim 4] It is the disk regenerative apparatus according to claim 3 which said record-medium disk is an optical 
disk, and is characterized by said signal transformation means being an optical pickup. 

[Claim 5] It is the disk regenerative apparatus according to claim 3 or 4 which is that to which said separation 
means divides clock information into including a PLL circuit, and said malrotation condition judging means 
detects a malrotation condition according to the unlocking condition of said PLL circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the disk regenerative apparatus which used the direct- 
current-motor-control approach, equipment, and this. 
[0002] 

[Description of the Prior Art] The DC motor with a brush, the three phase brushless motor, the sensor loess 
brushless motor, etc. are used for the motor for disk rotation, i.e., spindle motor, of a disk regenerative 
apparatus which uses MD, CD, CD-ROM, etc. as a record-medium disk. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, when suspending rotation of a motor, it is required that 
time amount width of face of a motor's drive halt point in time to the halt time of inertia rotation of a motor 
should be shortened as much as possible. Although it is possible to establish a mechanical braking device in 
order to meet this demand, a mechanical braking device has faults, such as a large size, high cost, and a low 
speed of response. There is a method of driving a motor so that it may be made to rotate in the direction 
contrary to the hand of cut by inertia, i.e., inertia, as the electric braking approach. Unless it has a means to 
detect a motor rotation direction in this electric braking, suitable electric braking cannot be given. For example, 
if the hard flow driver voltage (braking electrical potential difference) of fixed time amount width of face is 
impressed to a motor regardless of a current rotational speed of a motor, a current load, etc. because of halt 
control, when too long, the case of being too short will arise, without the impression time amount of this 
braking electrical potential difference necessarily becoming suitable. If the impression time amount of a braking 
electrical potential difference is too long, a motor will shift to an inverse rotation condition from a forward 
rotation condition, and a halt duration will become long as a result. Moreover, if the impression time amount of 
a braking electrical potential difference is too short, a motor cannot fully be braked and a halt duration cannot 
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fully be shortened. In the case of a three phase brushless motor, since rotational-speed detection and hand- 
of-cut detection can be attained comparatively easily, based on rotational-speed detection and hand-of-cut 
detection, halt control can be performed comparatively good. However, the three phase brushless motor is 
expensive. On the other hand, in the case of a DC motor with a brush, and a sensor loess brushless motor, it 
does not have a rotational-speed detection means and a hand-of-cut detection means in one at this etc. It 
becomes cost quantity if the rotational-speed detection means and the hand-of-cut detection means which it 
became independent are established. Since an optical disk unit carries out the CLV scan of the disk of CLV 
(constant linear velocity) record, the rotational speed of a motor changes every moment. Therefore, the 
rotational speed in front of halt control does not become fixed, but it becomes difficult to add electric braking 
appropriately. In the cheap optical disk unit which does not have a rotational-speed detection means and a 
hand-of-cut detection means especially, when it rushes into the mirror side which the light beam for playback 
separates from the service area of a disk, and does not have a truck, CLV control becomes impossible and 
there is a possibility that a motor may hang up. That is, since a synchronizing signal is separated from the 
reading output of a disk and rotation of a motor is controlled by the optical disk unit based on this 
synchronizing signal, if a synchronizing signal is no longer detected, a motor will hang up. 
[0004] Then, the purpose of this invention is to offer the disk regenerative apparatus which used the motor 
control approach and equipment which can suspend rotation of a motor quickly with comparatively low cost 
equipment, and this. 
[0005] 

[Means for Solving the Problem] This invention for solving the above-mentioned technical problem and 
attaining the above-mentioned purpose Are the approach of carrying out halt control of the DC motor, and the 
braking electrical potential difference which has the polarity which can brake said DC motor electrically is 
intermittently supplied to said DC motor. Detect the polarity of back EMF of said DC motor of the period when 
said braking electrical potential difference is not supplied to said DC motor, and said direct-current motor 
rotation direction is judged. When said direct-current motor rotation direction is reversed in a halt control 
period, it is involved in the direct-current-motor-control approach which suspends supply of said braking 
electrical potential difference. Moreover, since the approach of claim 1 is enforced, it can consider as the 
equipment of claim 2. Moreover, as shown in claim 3 using claim 1 and the technique of invention of two, a disk 
regenerative apparatus can be constituted. Moreover, this invention is applicable to the equipment which uses 
an optical disk as shown in claim 4. Moreover, as shown in claim 5, the malrotation is detectable by unlocking 
of a PLL circuit. 
[0006] 

[Effect of the Invention] According to invention of each claim, by intermittent braking drive, the polar check of 
back EMF can be performed intermittently and a hand of cut can be judged from back EMF. Therefore, the 
reversal time of the hand of cut in a halt control period can be obtained easily and correctly, a braking drive 
can be performed appropriately, and a rotation halt of a motor can be performed quickly and smoothly. 
Moreover, according to invention of claims 3-5, a malrotation condition can be detected easily and quickly and 
a motor can be quickly stopped at the time of the malrotation. 
[0007] 

[An operation gestalt and an example] Next, with reference to drawing 1 - drawing 1 1 , the operation gestalt 

and example of this invention are explained. 

[0008] 

[The 1st example] Drawing 1 is the block diagram showing roughly a part of MD (mini disc) player as an optical 
disk regenerative apparatus according to the 1st example of this invention. This MD player has the comparator 
11 as the back EMF sensing line 9, the low pass filter 10, i.e., LPF, and hand-of-cut detection means as the 
motor 2 for rotating the record-medium disk (MD) 1, motor control and the drive circuit 3, the optical pickup 4 
as a signal converter, a tracking servo and the optical pickup delivery means 5, the regenerative-signal 
processing circuit 6, a controller 7, the actuation means 8, and a back EMF detection means to follow this 
invention. In addition, although MD player has a well-known focus servo circuit, it is omitted in drawin g 1 . 
[0009] A disk 1 is the thing of the common knowledge by which the digital data was recorded on the spiral 
truck gestalt with clock data (synchronizing signal). In addition, data are recorded possible [ optical reading in 
the form of CLV (constant linear velocity) ]. Moreover, the field in which the truck of the principal plane of a 
disk 1 is not formed serves as a mirror side. A motor 2 is the DC motor equipped with the armature winding 12 
and the rotator 13 which consists of a permanent magnet as the disk 1 with which this spindle 2a was 
equipped possible [ conversion ] is rotated and it was theoretically shown in dr aw ing 2 . 
[0010] The motor control and the drive circuit 3 which were connected to the motor 2 form a well-known 
motor servo circuit, and as shown in drawin g 2 , they consist of the servo control circuit 14, the drive circuit 
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15, and a filter circuit 16. A control circuit 14 gives the drive control signal which consists of an PWM (pulse 
width modulation) signal based on the drive command given by Rhine 17a from a controller 7, the hand-of^-cut 
command given by Rhine 17b, the rate command given in Rhine 18, and the clock signal (synchronizing signal) 
given from the regenerative-signal processing circuit 6 in Rhine 19 to the drive circuit (driver) 15 by Rhine 20, 
and gives a rotation directional-control signal to the drive circuit 15 by Rhine 21. The drive circuit 15 outputs 
between Rhine 22 of a pair, and 23, the direct current voltage, i.e., the PWM electrical potential difference, 
which answered the Rhine [ 20 ], for example, about 20kHz repetition frequency, PWM drive control signal, and 
was intermittent, and drives a motor 2. Moreover, the drive circuit 15 performs a polar change-over of the 
PWM electrical potential difference which answers the rotation directional-control signal of Rhine 21, and is 
outputted between output Rhine 22 and 23. Thereby, both speed control of a motor 2, rotation directional 
control, i.e., normal rotation, and inversion control are attained. The filter 16 connected between the drive 
circuit 15 and the motor 2 consists of a choke coil 24 and a capacitor 25, and graduates the PWM electrical 
potential difference outputted from the drive circuit 1 5. When the duty ratio of the PWM pulse of an PWM 
electrical potential difference is large, the level of the direct-current output voltage by which smooth was 
carried out with the filter 16 becomes high, and when the duty ratio is small, the level of the direct-current 
output voltage of a filter 1 6 becomes low. 

[001 1] An optical pickup 4 is the thing of the common knowledge which projects a laser beam (not shown) on a 
disk 1, detects the reflected light, and reads the data of a disk 1, and contains laser light source and objective 
lens 4a, a focal actuator, a tracking actuator, a beam splitter, a photodetector, etc. 

[0012] The regenerative-signal processing circuit 6 sends out the recovery signal corresponding to the data of 
a disk 1 to an output terminal 29 including magnification and a waveform shaping circuit 26, data and the 
synchronizing signal separation circuit 27, and a demodulator circuit 28. The magnification and the waveform 
shaping circuit 26 which were connected to the optical pickup 4 amplify the data accompanied by the 
synchronizing signal (clock information) detected by the optical pickup 4, and operate them orthopedically to a 
square wave. Including well-known PLL circuit 27a, the data connected to magnification and a waveform 
shaping circuit 26 and the synchronizing signal separation circuit 27 extract a synchronizing signal, i.e., a clock 
signal, and extract data, and send them to a demodulator circuit 28. In addition, the synchronizing signal (clock) 
separated in data and the synchronizing signal separation circuit 27 is sent also to motor control and the drive 
circuit 3 by Rhine 19. Moreover, the signal which shows the lock and unlocking of PLL circuit 27a from data 
and the synchronizing signal separation circuit 27 is sent to a controller 7 by Rhine 30. Moreover, although not 
shown in dr awing 1 , the regenerative-signal processing circuit 6 detects the signal which shows the present 
scan location by the optical pickup 4 including an address decoder, and sends it to a controller 7. A 
demodulator circuit 28 restores to input data to the data of a predetermined format, and sends out recovery 
data to an output terminal 29. 

[0013] LPF10 connected to the back EMF sensing line 9 of DC motor 2 consists of resistance 31 and a 
capacitor 32, as shown in drawing 2 , and it removes harmonic content, such as a noise. 

[0014] The comparator 1 1 as a hand-of-cut detection means consists of an operational amplifier (operational 
amplifier) 33 and two resistance 34 and 35. The negative input terminal of an operational amplifier 33 is 
connected to one output Rhine 10a of LPF10, and the plus input terminal is connected to output Rhine (ground 
line) 10b of another side of LPF10 through the resistance 35 of 10kohm. The 1-M omega feedback resister 34 
is connected between the output terminal of an operational amplifier 33, and the plus input terminal. A 
comparator 1 1 has a hysteresis and detects the polarity of an input signal. Since the polarity of the input 
signal of a comparator 1 1 changes corresponding to the polarity of back EMF (reverse electromotive voltage) 
of a motor 2, the hand of cut of a motor 2 is detectable with a comparator 1 1. That is, if the motor 2 changed 
into the condition of not driving, rotated in the forward direction by inertia rotation and generated back EMF 
upward by drawing 2 in the armature winding 12, the potential of Rhine 10a becomes higher than the potential 
of Rhine 10b, and the output voltage of an operational amplifier 33 is set to a low (L). Contrary to this, while 
the motor 2 is carrying out inverse rotation, a downward electrical potential difference occurs in the armature 
winding 12 of a motor 2, the potential of Rhine 10a becomes lower than the potential of Rhine 10b, and the 
output voltage of an operational amplifier 33 is set to a high level (H). The output of a comparator 1 1 is sent to 
the controller 7 of drawing 1 by Rhine 36. 

[0015] A controller 7 consists of the microcomputer containing CPU7a, ROM7b, RAM7c, a timer (not shown), 
etc. The playback command given from the actuation means 8, a halt command, a feed-forward command, A 
hard flow delivery command, A search command etc. is answered. It has the function which it has the function 
which controls motor control and the drive circuit 3, a tracking servo, and delivery means 5 grade by the well- 
known approach, and also answers the PLL lock of Rhine 30, and an unlocking signal and the motor-rotation- 
direction detecting signal of Rhine 36 according to this invention, and carries out halt control of the motor 2. 
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[0016] Drawing 3 is the block diagram showing the motor control function of a controller 7 equivalent by analog 
analogy. The lock retry means 40 connected to the lock unlocking signal line 30 of PLL circuit 27a gives a lock 
retry signal to answer the signal which shows unlocking of Rhine 30 and only for the specified quantity carry 
out the variation rate of the laser beam to radial [ of a disk 1 ] to the tracking servo and the delivery means 5 
°f drawing 1 from Rhine 41. When the lock of PLL circuit 27a is not materialized, the above-mentioned lock 
retry actuation (the disk radial of a beam minute variation rate) is repeated the count of predetermined (for 
example, 5 times). When a lock is not materialized, the lock retry of this count of predetermined is also judged 
to be a thing in the un-effective record section (field outside a truck) from which the laser beam separated 
from the effective record section (effective truck field) of a disk, controls a tracking servo and the delivery 
means 5 to return a laser beam in an effective record section, and tries lock actuation again. The overrun 
judging means 42 outputs the signal which shows that the motor 2 has hung up based on the signal which 
shows this, when measurement of predetermined time (1 - several seconds) is started with a timer 
synchronizing with the time of returning a laser beam to an above-mentioned effective record section, and 
starting lock actuation, it judges whether the lock of PLL circuit 27a is materialized in this predetermined time 
and a lock is not materialized. That is, if projected on a laser beam to the field outside a truck of a disk 1 , 
there is a thing which were accompanied by the synchronizing signal from the optical pickup 4 and which it will 
read, an output will no longer be obtained and a motor 2 will be in runaway states, such as high-speed rotation 
or inverse rotation. Therefore, the overrun of a motor 2 can be guessed by the failure of the lock of PLL 
circuit 27a. When the overrun of a motor 2 is judged with the overrun judging means 42, a halt command is 
given to the motorised command generator 43 in order to stop a motor 2. By this, a drive command stops 
occurring from the motorised command generator 43, output Rhine 17a of the OR gate 44 will be in a non- 
driving command (halt command) condition, and a motor 2 will be in the condition of not driving (un-energizing). 
However, since a motor 2 has inertia, it does not stop immediately. Then, halt control of the motor 2 according 
to this invention is performed. 

[0017] In order to perform halt control of a motor 2, the controller 7 has the sampling pulse generator 45, the 
sample hold circuit 46, the motor-rotation-direction judging means 47, the motor intermittent drive command 
generator 49, and the hand-of-cut command generator 50, as shown in drawing 3 . Next, actuation of each part 
of drawing 3 is explained with reference to drawing 4 and drawing 5 . The drive command generator 43 answers 
the overrun judging signal shown in drawing 4 (A) of the halt command by the actuation means 8 of drawing 1 , 
or the overrun judging means 42, and it is tO. If the signal shown in a non-driving command (halt command) at 
the time is outputted, while a motor 2 will be in the condition of not driving, the intermittent drive command 
generator 49 starts actuation. The intermittent drive command generator 49 generates the intermittent drive 
command shown in drawing 4 (F) based on the sampling pulse of the predetermined period shown in drawing 4 
(G) of the sampling pulse generator 45. this intermittent drive command — tO - t3, t4 -t5, and t6 -t7 the non- 
driving period of predetermined time width of face [ like ] — having — t3 -t4, t5-t6, and t7 -t8 etc. — a 
motorised command is generated at a period. An intermittent drive command is sent to motor control and the 
drive circuit 3 through the OR gate 44 and Rhine 1 7a. Therefore, a motor 2 is driven intermittently. If the 
braking drive of the motor 2 is carried out intermittently, the rotational speed of a motor 2 will fall gradually, as 
shown in drawing 4 (B). In order to determine the polarity of the braking driver voltage of the motor 2 at the 
time of halt control, the output of the comparator 1 1 of drawing 1 is sampled and held in the sample hold 
circuit 46 of drawing 3 , and it sends to the hand-of-cut judging means 47. t1 -t2 of drawing 4 (G) The 
sampling pulse generated at a period etc. is generated at the non-driving period of an intermittent drive 
command. Therefore, t3 which is a non-driving period It is t4 -t5, t6 -t7, and t8 before. Back EMF of a motor 2 
is detected in henceforth etc. In addition, the electrical potential difference shown at the period after tO -t3 of 
the electrical potential difference of the motor 2 shown in drawing 4 (C), t4 -t5, t6 -t7, and t8 shows back EMF 
of a motor 2. It sets to drawing 4 and is tO. It is driving to the polarity in which a motor 2 carries out the 
forward direction rotation rather than a time before. In order to stop rotation of a motor 2 quickly, it is 
necessary to carry out a reversed-polarity drive so that brake actuation may produce a motor 2. for this 
reason, intermittent drive period t1 - t4, t5 -t6, and t7 -t8 **** — as shown in drawing 4 (C), a motor 
electrical potential difference becomes negative polarity. The hand-of-cut judging means 47 of drawing 3 
generates the direction detecting signal which distinguishes normal rotation and an inversion of a motor 2 
based on the sampling value of the output of a comparator 11, as shown in drawing 4 (H). Since the reversed- 
polarity drive (brake drive) of the motor 2 is carried out for halt control in the case of drawing 4 , this 
rotational speed falls gradually, and it is t8. It is reversed at the time. This converts the output of the hand-of- 
cut judging means 47 into an inversion from normal rotation at the t10 time, as shown in drawing 4 (H). If the 
signal which shows hand-of-cut reversal by t10 is acquired from the hand-of-cut judging means 47, this will be 
answered and the intermittent drive command generator 49 will stop generating of a drive command. Thereby, 
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continuation of hard flow rotation of a motor 2 will be prevented, and a motor 2 will be in a idle state 
immediately after [ at the t10 time ]. The hand-of-cut command generator 50 of drawing 3 sends the signal 
which shows the hand of cut of a motor 2 based on the output of the hand-of-cut judging means 47 to the 
motor control and the drive circuit 3 of drawing 1 through Rhine 18. That is, as shown in drawing 4 , when 
carrying out halt control during the forward direction rotation, the command for making a hand of cut contrary 
to the hand of cut before halt control rotate a motor 2 is generated. In addition, of course, the hand-of-cut 
command generator 50 generates a normal rotation command at the time of normal playback. 
[0018] Drawing 5 shows the halt control in the runaway state in which the motor 2 is carrying out hard flow 
rotation. When the motor 2 is reversed, as the polarity of back EMF of a motor 2 is also shown in drawing 5 
(C), it becomes contrary to drawing 4 (C). Moreover, in order to suspend the reversed motor 2, the polar 
electrical potential difference of the normal rotation direction is intermittently impressed to a motor 2, and 
electric braking is applied. In addition, the halt control at the time of the inversion of drawing 5 is the same as 
the halt control at the time of normal rotation of drawing 4 except for the point that the polarity of draw 
(B), (C), (D), and (H) becomes drawing 4 and reversely. 

[0019] The rate command generator 51 of drawing 3 sends the data in which the rate command of a motor 2 is 
shown to the motor control and the drive circuit 3 of drawing 1 through Rhine 17b. In this example, when the 
rate of a motor 2 carries out PWM control of the motorised electrical potential difference, it is attained. 
Therefore, the duty of an PWM pulse is controlled based on a rate command. 

[0020] Drawing 6 shows the flow chart of the halt control according to the program of ROM7b of a controller 7. 
It is based on the halt command or overrun judging by the actuation means 8, and is step SO of drawing 6 . 
When the shown halt control starts, it is the following step S1. A predetermined time halt of the drive of a 
motor 2 is carried out. Next, step S2 The judgment of being inverse rotation is performed for a motor 2. Step 
S2 When the output of NO which shows that it is not being inverse rotation, i.e., forward rotation, is obtained, it 
is step S3. The hard flow drive (braking drive) of the motor 2 is carried out intermittently, and brakes are 
applied electrically. Step S2 It is step S4 when the output of YES which shows inverse rotation is obtained. 
The forward direction drive of the motor 2 is carried out intermittently, and brakes are applied electrically. 
Step S3 Or S4 When brake actuation is completed, it is step S5. Drive OFF of a motor 2 is held and it is step 
S6. Halt control is terminated. 

[0021] Drawing 7 is step S3 of drawin g 6 . It is the 1st subroutine which shows a hard flow drive brake in detail. 
Step S2 of drawing 6 When the output of NO which shows that it is not being inverse rotation, i.e., forward 
rotation, is obtained, the hard flow drive of a motor 2 is turned ON at step S31 of drawing 7 . Next, it judges 
whether predetermined time has passed since hard flow drive ON initiation at step S32. When the output of 
YES which shows progress of predetermined time is obtained, the hard flow drive of a motor 2 is turned OFF 
at step S33. Next, it judges whether it is inverse rotation at step S34. When the output of YES which shows 
inverse rotation at this step S34 is obtained, it is step S5 of drawing 6 . It progresses. When the output of NO 
which shows that it is not inverse rotation at step S34 is obtained, it judges whether in step S35, 
predetermined time has passed since the initiation time of hard flow drive OFF of step S33. When the output 
of YES which shows progress of predetermined time at this step S35 is obtained, in order to apply brakes 
again, it returns to step S31. Thereby, the intermittent brake at the time of forward rotation of a motor 2 is 
attained like drawing 4 . 

[0022] Drawin g 8 is step S4 of drawing 6 . It is the 2nd subroutine which shows the forward direction drive 
brake in detail. Step S2 of drawing 6 When the output of YES which shows inverse rotation is obtained, the 
forward direction drive of a motor 2 is turned ON at step S41 of drawing 8 . Next, it judges whether 
predetermined time has passed since initiation of the forward direction drive ON at step S42. When the output 
of YES which shows progress of predetermined time at step S42 is obtained, the forward direction drive of a 
motor 2 is turned OFF at step S43. Next, a motor 2 judges whether it is forward rotation at step S44. When 
the output of YES which shows forward rotation at this step S44 is obtained, it is step S5 of drawing 6 . It 
progresses. Moreover, when the output of NO which shows that it is not forward rotation at step S44 is 
obtained, it judges whether predetermined time has passed since ON initiation of the forward direction drive of 
step S43 at step S45. When the output of YES which shows progress of predetermined time at this step S45 is 
obtained, it returns to step S41, and brake actuation is carried out again. Thereby, the intermittent brake at 
the time of the inverse rotation of the same motor 2 as drawing 5 is attained. 

[0023] In addition, the predetermined time of an ON drive of steps S32 and S42 and the predetermined time of 
an off drive of steps S35 and S45 can be set as arbitration mutually-independent. 
[0024] This example has the following effectiveness so that clearly from the above explanation. 
(1) Since the brake drive (braking drive) of the motor 2 is carried out intermittently and back EMF of a non- 
driving period detects a hand of cut, a hand of cut is detectable with an easy and cheap configuration. 
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(2) Since a brake drive is carried out intermittently, the hand of cut of a motor 2 is detectable every moment, 
by brake drive, the reversal time of the hand of cut of a motor 2 can be correctly detected in comparison, and 
a motor 2 can be quickly made into a idle state. That is, the inversion period of the motor 2 by brake drive can 
be shortened, and a motor 2 can be suspended quickly. 

(3) When a motor 2 hangs up by a certain cause, according to the unlocking condition of PLL circuit 27a, a 
runaway state can be detected quickly and correctly and rotation of a motor 2 can be stopped quickly. For 
example, many of causes of an overrun of the motor 2 of a disk regenerative apparatus are projected on a 
laser beam in the mirror side of lead-out area, i.e., the field outside an effective truck, at the time of a search, 
and when a regenerative signal is no longer acquired normally, it is produced. That is, if a regenerative signal is 
no longer acquired, it will become impossible to separate a synchronizing signal (clock signal) by PLL circuit 
27a, CLV or ZCLV control will become impossible, and a motor 2 will hang up. However, in this example, 
according to the unlocking condition of PLL circuit 27a, the overrun of a motor 2 can be detected quickly and 
a motor 2 can be suspended quickly. 

[0025] 

[The 2nd example] The brake driver voltage of the halt control period of the disk regenerative apparatus of the 
1st example was transformed as shown in drawin g 9 (C), and also the disk regenerative apparatus of the 2nd 
example is constituted identically to the 1st example. Therefore, drawing 1 - d raw ing 3 are referred to also in 
explanation of the 2nd example. Moreover, in drawing 9 , explanation of the same part is substantially 
abbreviated to drawing 4 . 

[0026] Drawing 9 indicates similarly the condition of each part of the disk regenerative apparatus of the 2nd 
example to be drawing 4 . In this d rawing 9 (C), it is falling with the passage of time, the brake driver voltage, 
i.e., the negative polarity electrical potential difference, of a motor 2 of a halt control period. Control of this 
brake driver voltage is attained by making it change, as the PWM signal given to the PWM drive circuit 1 5 by 
Rhine 20 from the control circuit 14 of drawing 2 is theoretically shown in draw ing 10 . That is, in a halt control 
period, the duty ratio in an PWM signal is gradually made small, and brake driver voltage is reduced. This 2nd 
example lowers extent of an inversion of the motor [ have the same effectiveness as the 1 st example, and 
also ] 2 by brake drive, and it has the effectiveness that it becomes possible to make it stop more quickly. 
[0027] 

[Modification(s)] This invention is not limited to an above-mentioned example, and the next deformation is 
possible for it. 

(1) Although the PWM signal was sent in Rhine 20 and the polar signal was sent to the drive circuit 15 of 
drawing 2 in the example in delivery and Rhine 21, at the time of delivery and an inversion drive, the PWM 
signal of negative-electrode electrical-potential-difference-E of drawing 1 1 (B) can instead be sent for the 
PWM signal of positive-electrode electrical-potential-difference +E shown in drawing 1 1 (A) at the time of the 
normal rotation drive of a motor 2. 

(2) In the example, at the time of normal rotation of a motor 2, when the outputs of a comparator 1 1 are a low 
and an inversion, it is set to a high level, but a comparator 1 1 can be constituted so that it may be set to a low 
contrary to this at the time of a high level and an inversion at the time of normal rotation. 

(3) Instead of carrying out PWM control of the electrical potential difference of a motor 2, the electrical 
potential difference of a motor 2 is changeable by variable-resistance mold control. That is, a transistor can be 
operated like a variable resistor and the electrical potential difference of a motor can be controlled by the 
voltage drop of a transistor. 

(4) Instead of dividing a motorised command, a hand-of-cut command, and a rate command from a controller 7, 
and sending to motor control and the drive circuit 3, the control data which made 2 of these etc. or three one 
can be sent to motor control and the drive circuit 3. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the disk regenerative apparatus of the 1st example of this 
invention. 

[Drawing 2] It is the circuit diagram showing the motor control and the drive circuit, the motor, LPF, and the 
comparator of drawing 1 in detail. 

[Drawing 3] It is the block diagram showing some controllers of drawing 1 equivalent. 

[Drawing 4] It is the wave form chart showing the condition of each part of drawing 1 in the halt control at the 
time of forward rotation - drawing 3 . 

[Drawing 5] It is the wave form chart showing similarly the condition of each part of drawing 1 in the halt 

control at the time of inverse rotation - drawing 3 with drawing 4 . 

[Drawing 6] It is the flow chart showing halt control of the motor of drawing 1 . 

[Drawing 7] It is the flow chart showing actuation of the hard flow drive brake of drawing 6 in detail. 
[Drawing 8] It is the flow chart showing actuation of the forward direction drive brake of drawing 6 in detail. 
[Drawing 9] It is the wave form chart showing actuation of the disk regenerative apparatus of the 2nd example 
with drawi ng 4 similarly. 

[Drawing 10] It is the wave form chart showing the PWM signal for controlling the electrical potential difference 
of a motor at the time of halt control of the 2nd example. 

[Drawing 1 1] It is the wave form chart showing the PWM control signal of the motor of a modification. 
[Description of Notations] 

1 Disk 

2 DC Motor 

3 Motor Control and Drive Circuit 
7 Controller 

11 Comparator 



[Translation done.] 
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